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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1 . (Currently Amended) A parallel computing method for executing calculation of 
the Hartree-Fock method in a molecular orbital method, computing the steps of: 

using a computer cluster made up ol a plurahn ol computet s and a communication 
device coupled to said plurality ol computers, each ol -.aid pli i ilit- , I a mputcr.s having a 
inemon l ip 1 Vy J Inch u insultiuent n tin uhoi nutrUL u-,Ld m 1 1 ulrc I ock 
calculation ; 

dividing a tleu.su> matrix into multiple density submatrixes and distributing the 
multiple density submatrixes to the multiple computers and storing therein; and 

executing calculation processes on the density submatrixes in each of the computers 
while sequentially transferring the multiple density submatrixes between the multiple 

2. (Currently Amended) The method according to Claim 1 , wherein a duplication of 
the density matrix is used, and the density matrix and the duplication are individually divided 
into density submatrixes, causing the density submatrixes to transfer between the computers 
\ ia said Loiiiiifiinn.il on de\ jet. to thereby reduce calculation of integrals. 

3. (Currently Amended) The method according to Claim 1, wherein the density 
matrix and duplications of the density matrix, four in total, are used, and the density matrix 
anil the duplications are individually divided into density submatrixes, causing the density 
submatrixes to transfer between the computers via said communication device, to thereby 
reduce calculation of integrals, by using symmetry of (rs Hi) < ■> (tuirs) in two-electron 
integration. 

4. (Original) The method according to Claim 1, further comprising the step of: 
partially executing two-electron integration in each of the computers and updating the 

stored density submatrixes based on the result of the two-electron integration. 
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5. (Currailh Amended) The method according to Claim 4, v\ herein J duplication of 
the density matrix is used, and the density matrix and the duplication are individually divided 
into density submatrixes, causing the density submatrixes to transfer between the computers 

1 1 nd u i inniniL mo ideuee to thereby reduce calculation of integrals. 

6. (Currently Amended) 1 he method according to Claim 1. wherein Ihe dentin 
matrix and duplications of the density matrix, four in total are used, and the density matrix 
and the duplications are individually divided into density submatrixes. causing the density 
submatrixes to transfer between the computer i i said communication device, to thereby 
reduce calculation of integrals, by using symmetry of (rsjtu) <=> (tu|rs) in two-electron 
integration. 

7. (Currently Amended) A parallel computing system for executing calculation of the 
Hartree-Fock method in a molecular orbital method, comprising: 

a computer cluster made up of a plurality of computers and a communication device 
coupled to said plurality of computers . 

each of the computers comprising a matrix storage for storing density submatrixes 
which are divided from a density matrix; a transfer controller for performing transmission and 
reception of the density submatrixes with respect to the other computers in the computer 
cluster; and a calculation processor for performing a calculation on the density submatrix 
stored in the matrix storage, 

wherein said each matrix storage has a memory capacity w Inch is insuf ficient t o store 
whole matrices used in Hartree-Foc k calculation, initial val ues of the density submatrice s are 
supplied to the mat rix stages of the respective computers, calculation processes on the density 
submatrixes are executed in each of the computers while the multiple density submatrixes are 
being sequentially transferred between the multiple computers via said communication 
device, and resultant Fock matrix can be obtained i i i esultant l ock submatrices 

stored in said ma t rix storages of said plurality of computers. 



8. (Currently Amended) The system according to Claim 7, wherein said storage 
stores m o croups of the density submatrices w hich are obtained . byjndj v i dually dividin g the 
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density matrix and a duplication of the density matrix a re individually - divided into density 
SHfcroafrBWS, edtftffig the two group s ot the d^itx submatnxes o-ttm re ti i 
between the computers via said communication device, to thereby reduce calculation of 
integrals. 

9. (Currently Amended) The system according to Claim 7, wherein said storage 
stores four groups of the density submatrices \\ hu h i < I ii I ill I di\ uting the 
density matrix and duplications of the density matrix, lour in l 
into densit y sub matrix e s, causing and the four groups of the density submatrixes te 
are transferred between the computers via said communication device , to thereby reduce 
calculation of integrals, by using symmetry ol'(rs : tu) cs (tu rs) in luo-eleetron integration. 

10. (Original) The system according to Claim 7, wherein the calculation processor 
partially executes two-electron integration and the density submatrix in the matrix storage is 
updated based on the result of two-electron integration. 

1 1. (Currently Amended) The system according to Claim 10, wherein said storage 
stores two g roup f tin dens it ibm ti g winch are obtained by individually dividing the 
density matrix and a duplication of the density matrix are individually divid e d into density 
s ubmatrix e s , cau s ing the two groups of the density submatrixes to transfer are transferred 
between the computers via said communicatio n device, to thereby reduce calculation of 

12. (Currently Amended) The system according to Claim 10, wherein said storage 
stores four groups ot t he den it t m ti ii h ire obi incij tndi\iduall diudingtlie 
density matrix and duplications of the density matrix, four in total «t ind-.vn <t > ivitlt 
into density subma t rix es, c a using and the lour groups of the density submatrixes to transfer 
are transferred between the computers via said commun ication deuce, to thereby reduce 
calculation of integrals. h> using symmetry of (rs:tu)< > (liars) m Use electron integration 
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13. (Currently Amended) A corrmuterj I rbU 11 in ^1 n i c omputer program 
ii i 1 1 i i i i i v 1 1 putcr cluster con ' 1 I 11 units ami 

a communicat ion device coupled to said plui dm ot nodes, to tuiution as: 

a matrix storage lor storing densin subnruinxes which are divided man a density 
matrix; a transfer controller for performing transmission and reception of the density 
submatrixes with respect to the other nodes in the computer cluster; and a calculation 
processor lov performing a calculation on the density suhmalrix stored in the matrix storage. 

whole matrices used in Hartree-Foek calculat ion initi I ilucsofthc density submatnees an 
supplied to the matrix stages of the respective nodes, calculation processes on the density 
submatrixes are executed at each of the nodes while the multiple density submatrixes are 

resultant Fock matrix can be obtained by combining resultan t Fock submatrices stored jnsajd 
I i , i , i I mi pip M of n des 

14. (Canceled). 

15. (New) The method according to Claim l.wrthci compiling 

computing, using the multiple density submatrixes being transferred between said 
plurality of computers, precise simulations of structures and physical properties of molecules, 
and chemical bonds, molecular orbital* and electron states in molecules, 

wherein no high-performance computers are included in said plurality of computers 
making up the computer cluster. 

16. (New) The method according to Claim 1, wherein the executing step is 
performed by each of said plurality of computers making up the computer cluster. 

17. (New) The system according to Claim 7, wherein the multiple density 
submatrixes are transferred between said plurality of computers, so as to obtain precise 
simulations of structures and physical properties of molecules, and chemical bonds, molecular 
orhitals and electron states in molecules, and 
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wherein no high-performance computers are included in said plurality of computers 
making up the computer cluster. 

18. (New) The computer readable storage medium according to Claim 13, wherein 
the multiple density submatrixes are transferred between said plurality of computers, so as to 
obtain precise simulations of structures and physical properties of molecules, and chemical 
bonds, molecular orbitals and electron states in molecules, and 

wherein no high-performance computers are included in said plurality of computers 
making up the computer cluster. 

19. (New) A parallel computing method for executing calculation of the Uarlrce- 
Fock method in a molecular orbital method, comprising the steps of: 

using a computer cluster made up of a plurality of computers; 

dividing a density matrix into multiple density submatrixes and distributing the 
multiple density submatrixes to the multiple computers making up the computer cluster and 
storing therein; 

executing, in each of the multiple computers of the computer cluster, calculation 
processes on the density submatrixes while sequentially transferring the multiple density 
submatrixes between the multiple computers; and 

computing, using the multiple density submatrixes being transferred between the 
multiple computers, precise simulations of structures and physical properties of molecules, 
and chemical bonds, molecular orbitals and electron states in molecules, 

wherein no high-performance computers are included in the multiple computers 
making up the computer cluster. 
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